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Sources of the Common Aliphatic Alcohols 


ITHIN recent years the number of 
alcohols prepared commercially 


has greatly increased, so that methyl and 
ethyl alcohol, although still occupying 
first place in regard to the quantity goo 
duced, can no longer be considered « 
the only common alcohols. This dev en 
ment has been due chiefly to the investi- 
gation of products obtainable from pe- 
troleum and natural gas, although new 
synthetic and fermentation processes 
have also played an important part. 

The first alcohols produced commer- 
cially from petroleum products were ob- 
tained from the unsaturated hydrocar- 
bons, such as ethylene, propylene, buty- 
lenes, and amylenes, formed during the 
cracking of petroleum in the production 
of gasoline. By selective absorption in 
sulfuric acid of different concentrations, 
and subsequent hydrolysis of the alkyl 
acid sulfates, ethy! alcohol, isopropy| 
alcohol, and secondary n- butyl and n- 
amyl alcohols are produced. This method 
is one of the chief sources of iso- propyl, 
secondary butyl and secondary amy] 
alcohols. Some work has been published 
recently which attempts to show that it 
is not possible to produce alcohols from 
the higher olefines, but the fact remains 
that the butylenes and amylenes are be- 
ing used commercially for this purpose. 
Since even the isomeric olefines, for ex- 
ample the isomeric butylenes, vary 
markedly in their reactivity, the con- 





centration of sulfuric acid and the tem- 
perature at which absorption takes 
place must be carefully controlled to 
prevent the formation of polymerized 
hydrocarbons. 

The next development was to carry 
out cracking operations for the specific 
purpose of producing alcohols. By crack- 
ing petroleum in the vapor phase i it was 
possible to obtain hydrocarbons such as 
iso-butylene and %-iso-amylene, which 
were then converted into tertiary butyl 
alcohol and tertiary amyl alcohol. Sec- 
ondary alcohols are also obtained, sec- 
ondary butyl alcohol from this source 
having appeared on the market. Because 
there was not a sufficient market for the 
tertiary alcohols, the experimental plant 
for their production has stopped operat- 
ing, and these materials are no longer 
commercially available. 

Recently six of the eight amy] alcohols 
have become available, again starting 
with petroleum. In this process normal 
and iso-pentanes are obtained by the 
fractionation of casing-head gasoline. 
These pentanes are then chlorinated and 
the chlorides fractionated. Finally the 
chlorides are hydrolized to the corres- 
ponding alcohols and the alcohols frac- 
tionated. In this way there is obtained 
n-amyl alcohol, iso- amy! alcohol, sec- 
ondary amyl alcohol, tertiary amy! al- 
cohol, secondary buty! carbinol, and 
diethyl carbinol. 
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The high ethylene content of natural 
gas found in West Virginia has led to its 
use for the preparation of ethylene gly- 
col. The process consists in the addition 
of hypochlorous acid to ethylene to form 
ethylene chlorohydrin, followed by hy- 
drolysis. Propylene is also present in the 
natural gas, and propylene glycol is pro- 
duced by a similar process. It is also pos- 
sible to convert these gases into ethyl 
alcohol and iso-propyl alcohol by the 
sulfuric acid process previously men- 
tioned. 

Several fermentation processes are 1n 
use for the manufacture of alcohols. Al- 
though synthetic ethyl alcohol is being 
manufactured in Europe, the fermenta- 
tion process is still the cheapest for its 
production in this country and as by- 
products n-propyl alcohol, iso-buty] al- 
cohol, iso-amyl alcohol, and secondary 
butyl carbinol (active amyl alcohol) are 
available. Certain organisms have the 
property of converting carbohydrates 
into acetone and n- butyl alcohol, and 
this process has given a commercial 
source of the latter compound. Ethyl 
alcohol is also formed in small amounts. 
An undesirable fermentation process 
which occurs during the recovery of 
glycerol in soap manufacture leads to 
the production of trimethylene glycol. 
Presumably soap manufacturers have 


learned how to prevent the formation of 
trimethylene glycol, as past consumers of 


this chemical have been told that shortly 
it will no longer be available. Glycerol 
itself can be produced by a fermentation 
process, although this method is not in 
use at present. 

In competition with the synthetic pro- 
cesses, the old process for the prepara- 
tion of methyl alcohol has not fared as 
well as that for ethyl alcohol. Methanol 
synthesized catalytically from carbon 
monoxide and hydrogen is rapidly re- 
placing that obtained by wood distilla- 
tion. Synthetic meth: anol has been linked 
with n-butyl alcohol, because in the fer- 
mentation process for producing the 





latter compound hydrogen is one of the 
gaseous produc ts and it 1s especially 
adaptable for preparing synthetic meth- 
anol because of its freedom from sub- 
stances that are poisons for the catalyst. 
[t has been rumored that in the produc- 
tion of carbon black by the partial com- 
bustion of methane, large quantities of 
methyl alcohol are formed which have 
previously been lost and are now to be 
recovered. 


As to other alcohols the more labori- 
ous synthetic methods are necessary for 
their produc tion. Of these the reduction 
of esters with sodium and alcohol and the 
action of various chemicals with the 
Grignard reagent are the most import- 
ant. Thus normal octyl, lauryl, and 
myristyl alcohols are best ohenined by 
the reduction of the ethyl esters of the 
naturally occurring caprylic, lauric, and 
myristic acids. Normal hexyl and nony] 
alcohols are best prepared by the action 
of ethylene oxide on butyl and heptyl 
magnesium bromides, respectively. 
Many of the branched chain alcohols 
are also conveniently prepared through 
the Grignard reagent. 

Special synthetic processes are avail- 
able for a few alcohols. Thus the destruc- 
tive distillation of the sodium soap pre- 
pared from castor oil yields a secondary 
normal octyl alcohol, methyl hexyl car- 
binol, while the destructive distillation of 
castor oil yields heptaldehyde, from 
which the normal alcohol is formed by 
reduction with iron and acetic acid. Al- 
though some allyl alcohol is obtained 
during wood distillation, it 1s always 
contaminated with normal propy] alco- 
hol and the only means of obtaining pure 
allyl alcohol 1s by distilling a mixture of 
gly cerol and formic acid. Cetyl alcohol 
is most readily obtained by the saponi- 
fication of spermaceti. In view of past 
performances it would not be surprising 
some day to find these chemicals, which 
are now prepared with some difficulty, 
articles of commercial importance. New 
applications will surely be found for them. 
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A Pipette for Measuring Corrosive and 
Toxic U. 1g lds 


Bie organic chemist frequently has 
occasion to measure out accurately 
materials like acetyl chloride, acetic an- 
hydride, or phosphorus trichloride 
which cannot always be weighed 
easily. A more convenient method 
of measurement is to use a pipette, 
since this avoids exposing large 
surfaces of liquid to the air. The 
attachment shown in the diagram 
has been found very useful in this 
connection as a source of suction 
for the pipette. After a little fa- 
miliarity with its manipulation, 
volumetric measurements can be 
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made quickly and accurately using 
this device. | 

The parts required are usually 
available in the laboratory. They 
consist of a rubber bulb from a 
storage battery hydrometer, a 
short capillary glass tube fitted 
with a stopcock, and two rubber 
stoppers. The accompanying dia- 
gram shows the details of as- 
sembly, which need little explana- 
tion. 

When ready for use, the pipette 
is attached and the rubber bulb 











depressed with the stopcock open, After 
inserting the point of the pipette into the 
liquid, the bulb is released and the liquid 


allowed to rise to the desired level. 
When it reaches the calibration 
mark, the stopcock is turned to 
the horizontal position and the 
pipette removed from the liquid. 
If normal emptying time is re- 
quired for accurate measurements, 
the lower stopper is removed, al- 
lowing the liquid to flow out freely. 
If a slower outflow is needed, the 
rubber bulb can be removed and 
the time of emptying controlled by 
the stopcock. 

This method of drawing up 
liquids has been found to be much 
more satisfactory than using suc- 
tion from a vacuum line. 

By replacing the stopcock de- 
scribed by the usual two-way stop- 
cock, it becomes unnecessary to 
detach the pipette in order to al- 
low the liquid to run out. It will 
be possible for the liquid to drain 
under its own head by turning the 
cock so that the pipette is connec t- 
ed with the outside air. 


Organ ic Chemicals as Ana lytical Rea gents 


VII Reacenrs ror [Ron (cont'd) 
ACETONE 

l‘owweather, Biochem. J. 20, g5(1926) 

A method is described for the colori- 
metric determination of iron in blood, 


tissues, and urine by means of am- 
monium thiocyanate. The material 1s 
digested with sulfuric acid and ‘“perhy- 


drol”’ before the thiocyanate is added in 
order to get the iron in the ferric state. 
The red color of the ferric thiocyanate is 
intensified by the addition of enough 
acetone to make a $0“ solution, whichis 


then compared with a similar solution of 
known iron content. 

AMMONIUM THIOCYANATE 

[so-AMyL ALCOHOL 
ETHYL ETHER 

Stokes and Cain, J. 
(1907) 

In the estimation of traces of iron, ad- 
vantage is taken of the fact that the red 
ferric thiocyanate is much more soluble 
in a mixture of § volumes of amy] alcohol 
and 3 volumes of ether than it is in aque- 
ous solutions. Extremely small amounts 


A. C. 8. 29, 409 
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of iron can therefore be determined by 
adding thiocyanic acid containing mer- 
curic thiocyanate and then concentrat- 
ing the color by extracting with the 
ether- amyl alcohol mixture. 

lron-free thiocyanic acid can be ob- 
tained by dissolving ordinary ammo- 
nium thiocyanate in a sulfuric acid so- 
lution and extracting with amyl al- 
cohol. 

CYSTEINE 

Warburg, Biochem Z., 787, 255 (1927) 

The amount of iron in blood can be de- 
termined by its effect on the rate of oxi- 
dation of cysteine in a borate-buffered 
solution. As small an amount as 0.1 cc. 
of serum is sufficient for the test. The 
apparatus consists of a manometer con- 
nected to a vessel containing two com- 
partments which hold the liquid under 
examination and the reagents. If the 
apparatus is brought to a constant tem- 
perature and the contents mixed, the 
volume of oxygen consumed in a given 
time is proportional to the amount of 
copper and iron present. The copper con- 
tent can be determined in a separate 
sample by using a pyrophosphate buffer, 
and the amount of iron found by diff- 
erence. 

HEXAMETHYLENETETRAMINE 

Kollo, Bull. Soc. Chim. Rom. 2, 89 
(1921) 

Hexamethylenetetramine can be used 
to separate iron from manganese. This 
organic reagent behaves as a weak base 
even in slightly acid solutions, and pre- 
cipitates iron in the ferric condition as 
the hydroxide. The manganese is pre- 
cipitated only in hot, neutral solutions, 
so that this metal remains in the Slerate 
and can be determined by the usual 
methods. 
a-Nirroso-3-NAPHTHOL 
DIMETHYLAMINOAZOBENZENE 

Fontes and Thivolle, Bull. Soc. Chim. 

35, 641 (1924) 

This method makes possible the mi- 
croanalytical determination of iron in 
the presence of quite large amounts of 


phosphoric acid. The solution to be 


tested should contain about 0.1 mg. of 


iron and should be free of cobalt, nickel, 
or copper. Dimethylaminoazobenzene is 
used as an indicator in adjusting the 
hydrogen-ion concentration to pH ¢ 
with ammonia and nitric acid. After re- 
duction with sodium hydrosulfite, the 
ferrous iron is precipitated with the ni- 
troso-g-naphthol. After filtering and 
igniting the precipitate, the iron 1s re- 
duced by hydrogen and determined by 
the moly bdo- manganate method. 
SULFOSALICYLIC ACID 

Lorber, Biochem. Z. 787, 391 (1927) 

Both ferrous and ferric iron in low 
concentration give a yellow color in the 
presence of sulfosalicylic acid. Best re- 
sults are obtained at dilutions of 0.01 to 
0.05 mg. of iron per cc. The reagents re- 
quired are a 20% solution of sulfosali- 
cylic acid and a 10%% solution of am- 
monium hydroxide. Five or ten cc. of the 
iron solution are treated in a test tube 
with 0.4 cc. each of the two reagents, 
and the color matched against a stand- 
ard iron solution. Copper, nickel, and 
cobalt in large quantities interfere with 
the test. 


New Chemicals 


The following preparations have been 


added to our list since the last issue of 


this bulletin: 
Kaine de Chloride 
ina Amys Chloride 
4-n- Amylene 
*Sec, -Buty| Kormate (Pract.) 
*n-Decane 
2.3-Dibromopropene 
*E thylene Glycol Monoacetate 
*F, thy] thioacetate 
*Lysine Picrate 
*p-Nitrobenzal Bromide 
*Stearamide 
*Stearanilide 
*Tricaproin 
*Trichloroethylene 
*Made or purified in the Kodak Research 
Laboratories. 
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